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This study examined the impact of a variable, facial expression, on the social perception and
personality trait stereotypic inferences made to age and gender. Twelve facial photographs of
young and old female and male models posing with either smiling, scowling, or neutral facial
expressions were presented to participants who judged various social perceptions and personality traits. Results indicated that facial expression is strongly associated with two very
different inference groupings. Smiling induced positive inferences, creating a Halo Effect,
scowling induced negative inferences, creating a Horns Effect. Smiling inﬂuenced the age and
gender inferences in a positive direction, and scowling did the opposite. The age and gender
stereotypical inferences made to the neutral facial expression were in-between smiling and
scowling. In all model conﬁgurations, the impact of smiling or scowling on the inference
process was much stronger than either age or gender. However, signiﬁcant age and gender
inference differences were found in all three facial expression conditions, indicating that facial
expressions did not completely subdue the use of these variables as inference inducers. The
results are discussed in terms of how speciﬁc facial expressions can be used to positively or
negatively inﬂuence age and gender stereotypes.
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Introduction
stereotype can be deﬁned as a belief that certain attributes
are characteristic of members of a particular group (Gilgovich et al., 2019). Stereotyping occurs when a perceiver
infers a preconceived set of traits based on visible characteristics
of a person, and this may occur quickly and unconsciously, based
on limited knowledge of the individual (Greenwald and Banaji,
1995). The use of stereotypes appears to be universal, and stereotype formation starts early in life. Children form stereotypes in
the family context (Bryan et al., 1986), and biologically based
stereotypes, like age and gender, are formed earlier and remain
stronger than non-biologically based stereotypes (Hoffman and
Hurst, 1990).
Age and gender are broad social categories that are generally
the ﬁrst aspects that perceivers notice when meeting a person for
the ﬁrst time (Johnson et al., 2015). These categories are used to
make judgments about the perceived person, and the judgments
are often stereotypical (Ebner et al., 2018; Ellemers, 2018; Lamont
et al., 2015; Macrae and Bodenhausen, 2000). Research on age
and gender perceptions indicates that these stereotypes are a
mixture of positive and negative; for example, people over 65 are
perceived as more Agreeable and less impulsive (positive), and
less active and competent (negative; Chan et al., 2012; Hack,
2014). Females are perceived as more Agreeable, Conscientious
and Open (positive), and sad (negative); and males are perceived
as more Extraverted (positive), and angry and threatening
(negative; Löckenhoff et al., 2014; Parmley and Cunningham,
2014). Age and gender stereotypes can be conceived as “baseline
perceptions”, that appear to be lifelong and are resistant to change
(Silberstang, 2011). However, they may be at least temporarily
inﬂuenced by personal knowledge of, or experience with, the
perceived individual, by the use of other social category stereotypes such as race or social class, or by noticeable facial structure
features on the perceived person (Todorov et al., 2015).
Additionally, there is a somewhat different type of stereotype
that can be inﬂuential in the perception process. These stereotypes do not always align with the usual demographic social
groupings of age, gender, race, and social class. Edward Thorndike ﬁrst used the term “Halo Effect” to describe how the use of a
perceived visible characteristic of an unknown person led to an
overall positive perception of that person (Thorndike, 1920). The
Halo Effect is classiﬁed as a stereotype; in fact, an alternative
phrase for the Halo Effect is the “what is beautiful is good” stereotype (Dion et al., 1972). Early research on the Halo Effect
focused on perceived physical attractiveness as an inducer of the
effect. High physical attractiveness generally leads to positive
inferences (the Halo Effect), while low physical attractiveness
generally leads to negative trait inferences (the Horns Effect, the
opposite of the Halo Effect; Dion and Berscheid, 1974). More
recent research continues to demonstrate that physical attractiveness is an initiator of the Halo Effect (Andreoni and Petrie,
2008; Eagly et al., 1991; Little et al., 2006; Thiruchselvam et al.,
2016; Zebrowitz and Franklin, 2014) and the Horns Effect (Cook
et al., 2003). A metanalytic review conducted by Langolis et al.
(2000), demonstrated that these effects occur cross-culturally.
However, the original Halo Effect deﬁnition allows for the
possibility of visible characteristics other than attractiveness to
function as inference inducers. Zebrowitz and colleagues reported
that, independent of perceived facial attractiveness, faces perceived as “baby-faced” (a younger, more baby-like facial
appearance) induce Halo Effects, while more mature faces (a
chronologically older facial appearance) induce Horns Effects
(Zebrowitz and Franklin, 2014; Zebrowitz et al., 1996).
Despite the existence of an entire industry devoted to regaining
physical attractiveness and youthfulness by reducing external
markers of aging, nothing short of cosmetic surgery can come
2

close to completely erasing external aging markers. Moreover,
although individuals can somewhat attenuate others’ perceptions
of their facial attractiveness and age through their clothing,
grooming and hairstyle choices, their faces still show signs of
aging. Given all of this, neither facial attractiveness nor facial age
are completely controlled by the perceived person. Therefore,
these inference inducers are relatively difﬁcult to control, meaning that little can be done about them at the immediate moment
of perception.
Therefore, the stereotyping caused by attractiveness and babyfacedness may be similar to the attribute stereotyping caused by
other difﬁcult to control inference inducers, such as the perceived
person’s age and gender. The stereotyping caused by varying
attractiveness and babyfaced-ness, like the stereotyping caused by
age and gender, can be either positive or negative, and equally
resistant to change. Additionally, stereotyping is not just a perceptual phenomenon. Stereotypes inﬂuence the behavior and
intentions of both perceivers and the perceived. Research on age,
gender, attractiveness and babyfaced-ness stereotypes indicates
the debilitating behavioral and motivational effects of negative
stereotypes on perceived persons (Bhanot and Jovanovic, 2005;
Dunning and Sherman, 1997; Kwong See and Heller, 2004;
Snyder et al., 1977; Sparko and Zebrowitz, 2011).
Could these judgmental stereotypes be shifted by more controllable inference inducers, such as facial expressions? Our
research examines facial expressions as (1) possible inducers of the
Halo and Horns Effects, and (2) as stimuli that can positively or
negatively shift age and gender stereotypes. Unlike the age, gender,
attractiveness and babyfaced-ness inference inducers discussed
above, facial expressions are more controllable by the perceived
person. The particular facial expression inference inducers in this
study are the smile, scowl, and neutral expressions. A review of the
research on smiling by LaFrance (2011) describes the powerful
impact of smiling in a variety of interpersonal domains. LaFrance’s
review indicates that genuine smiling has positive effects in
important social interactions such as, the mother-infant pair bond,
romance, friendships, and workplace relationships.
Clues regarding smiling as a Halo Effect inducer and scowling
as a Horns Effect inducer were ﬁrst provided by Nisbett and
Wilson (1977) and Weitzel et al. (1981). The authors had participants rate either a “warm and friendly” instructor or a “cold and
distant” instructor seen in a ﬁlmed interview. Results indicated
that the warm/friendly instructor was rated much more positively. Although not stated explicitly by the authors, presumably
the warm/friendly instructor smiled more, and the cold/distant
instructor scowled more, or at least smiled less. More directly
relevant results come from a recent study by Senft et al. (2016),
which indicate the positive effects of smiling on inferences. Using
personality traits from the Big-Five factor structure (Goldberg,
1992), the authors compared three personality trait ratings
(Agreeableness, Conscientiousness, and Extraversion) made by
participants while looking at either a neutral facial expression or a
smiling facial expression. They also varied the gender and the race
(Asian or Caucasian) of the stimulus face. Participant personality
ratings of the neutral expression varied by both gender and race.
However, there were no gender and race rating variations in
response to the smiling expression; instead there was universal
agreement that the smiling individual was Agreeable, Extraverted,
and somewhat Conscientious, regardless of gender or race.
Regarding scowling, Tidball et al. (2006) found that a scowling
face was rated more Neurotic than a smiling face, and less
Extraverted, Conscientious, Open, and Agreeable.
The purpose of our study was to explore the effect of smiling,
neutral, and scowling facial expressions on age and gender stereotypical inferences. In this study, participants were shown facial
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photographs of old and young, female and male models who were
either smiling, neutrally expressive, or scowling. They were asked
to make inferences about the models’ social perception characteristics; attractiveness, honesty, facial maturity, pleasing to
look at, and threat. Additionally, participants made inferences
with regard to the Big-Five personality traits (Agreeableness,
Conscientiousness, Emotional Stability (opposite of Neuroticism),
Extraversion, and Openness). We hypothesized that (1(a)) the
smiling facial expression will trigger a Halo Effect compared to
neutral and scowling, and (1(b)) the scowling facial expression
will trigger a Horns Effect compared to neutral and smiling facial
expressions. Additionally, we hypothesize that, (2) smiling will
alter all age and gender inferences positively and scowling will
alter all age and gender inferences negatively, compared to age
and gender inferences made in the neutral expression condition.
Method
Design. Twelve facial photographs, head and shoulders of the
models only (Ebner et al., 2010), were presented to study participants. Participants viewed six photographs of either old male
and female models with scowling, neutral, and smiling expressions, or six photographs of young male and female models with
scowling, neutral, and smiling expressions. Photographs and
questions were randomized to control for demand and expectation confounds. Personality trait and social perception assessment
data were collected from participants while they viewed each of
the facial photographs.
The decision to present old and young faces in two separate
questionnaires was made for two reasons; the length of a
combined questionnaire and the original design of the study.
First, requiring participants to view old and young male and
female models would have resulted in 540 questions total, while
having participants view either young male and female models or
old male and female models resulted in a much shorter, less
fatigue-inducing survey. Second, the selection of age as a variable
was made based on our original intention of only examining one
age group (older male and female models). After data collection
using only older models, we determined that the inclusion of a
comparison age group was needed. This resulted in a second
round of data collection, using young male and female models
exhibiting the same facial expressions.
Participants. Four hundred-seventy male (n = 212) and female
(n = 258) participants were recruited using Amazon’s Mechanical
Turk (MTurk). Participant age data was collected using age
ranges (e.g., 26–30 years) rather than speciﬁc ages. Participants
ranged from 18 years to 51 or more years of age, with the most
common age range between 26 and 30 years (21%). Participants
identiﬁed as white (White-European 75%), black or African
American (9%), Asian (7%), Hispanic or Latino (6%), American
Indian or Canadian First Peoples (1%), and other (not indicated
2%). While an American sample was requested, speciﬁc nationality was not obtained. Of the 470 participants, 199 participants
viewed the old, male and female, scowling, neutral, and smiling
facial photographs and 271 participants viewed the young, male
and female, scowling, neutral, and smiling facial photographs.
Prior to participating in the online survey, participants were
asked to review a consent document and “agree” to the contents
of the document. The consent document described the purpose of
the study, directions for completing the study, a statement
regarding privacy and conﬁdentiality of their information and
survey responses, a statement regarding approval of the study by
committee, and researcher contact information. Informed consent was obtained from all participants included in the study. This
study was approved by the Central Washington University

Fig. 1 Facial photographs. Facial photographs of young and old males and
females exhibiting smiling, neutral, and scowling facial expressions.
Photographs (Ebner et al., 2010) used by permission from the Center for
Lifespan Psychology, Max Planck Institute for Human Development, Berlin,
Germany.

Institutional Review Board, Human Subjects Review Council
(H17127) and was conducted according to the principles
expressed in the Declaration of Helsinki.

Materials
Face stimuli. The 12 face photographs used in this study are
shown in Fig. 1. The face photographs were selected from the
FACES database created by Ebner et al. (2010) at the Center for
Lifespan Psychology, Max Planck Institute for Human Development, Berlin, Germany and were used with permission (https://
faces.mpdl.mpg.de/imeji/). For comparison, Ebner et al.’s (2010)
validation of the FACES database reported the accuracy of two
datasets by three groups of raters (N = 154). All raters were
White-European, male and female native German speakers,
nationality was not reported. Ebner et al. divided raters into three
rating groups by age; young (range 21 to 31 years, M = 25.7),
middle-aged (range 44 to 55 years, M = 49), and older (70 to 81
years, M = 73.6). Raters rated all faces in a given image set, with a
relatively equal number of males and females rating young (range
19–31 years, M = 24.2) middle-aged (39–55, M = 49), and old
face photographs (range 69–80 years, M = 73.2). The male and
female faces exhibited angry, disgusted, fearful, happy, neutral,
and sad expressions. Ebner et al. (2010) reported overall accuracy
of 81% for angry, 68% for disgusted, 81% for fearful, 96% for
happy, 87% for neutral, and 73% for sad facial expressions (see
Ebner et al., 2010 for a full explanation of the validation procedure and results). The photographs for the current study were
selected based on the most obvious facial expression, as well as
the most obvious age of the model as determined by the authors.

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2020)7:14 | https://doi.org/10.1057/s41599-020-0504-6

3

ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-020-0504-6

Table 1 Big-Five traits, Cronbach’s alpha coefﬁcients for comparison, and Minimarker traits.
Traits

Cronbach’s alpha coefﬁcient:
Goldberg (1992)/Saucier
(1994, 2002)/this studya

Adjectivesb

Extraversion/introversion
Agreeableness/disagreeableness

0.90/0.83/0.75
0.88/0.81/0.85

Conscientiousness/unconscientiousness

0.90/0.83/0.89

Emotionally stable/unstable

0.84/0.78/0.83

Openness/closedness

0.85/0.78/0.89

Bold, energetic, extraverted, talkative, (bashful, quiet, shy, withdrawn)
Cooperative, kind, sympathetic, warm, (cold, harsh, rude,
unsympathetic)
Efﬁcient, organized, practical, systematic, (careless, disorganized,
inefﬁcient, sloppy)
Relaxed, unenvious, (envious, fretful, jealous, moody, temperamental,
touchy)
Complex, creative, deep, imaginative, intellectual, philosophical,
(uncreative, unintellectual)

aCronbach’s alpha for this data set are presented for comparison.
bAdjectives in parentheses indicate reversed scored items (Saucier,

1994, 2002).

Social perceptions. Using a Likert-type scale, participants were
asked to answer ﬁve questions addressing the following social
perceptions: attractiveness (1 = extremely unattractive to 7 =
extremely attractive); facial maturity (1 = extremely baby-faced to
5 = extremely mature-faced); honesty (1 = extremely dishonest to
7 = extremely honest); pleasing to look at (1 = strongly disagree
to 7 = strongly agree); and threatening (1 = extremely threatening
to 7 = extremely non-threatening). These questions were presented for each photograph.
The Big-Five personality traits: mini-markers (MM). Goldberg
(1992) developed a set of 100-adjective markers for the Big-Five
personality factor structure (Agreeableness, Conscientiousness,
Emotional Stability, Extraversion, and Openness) widely used for
personality description. As the use of a 100-adjective questionnaire is often not ideal when combined with other assessments, Saucier (1994, 2002) created a validated subset of 40
adjective markers. Eight adjectives represented each of the ﬁve
factors. For comparison, Cronbach’s alpha coefﬁcients for Goldberg’s scale, the Mini-markers (Saucier, 1994) and the data set for
this study are presented in Table 1.
Participants were asked how accurately each adjective
described the model in the photograph on an 8-point Likert
scale, from 1 (extremely inaccurate) to 8 (extremely accurate),
Table 1 shows how the 40 adjectives align with the personality
factors. After data collection, the 40 adjectives were collapsed into
the ﬁve factors for data analysis. Each “negative” adjective was
reverse scored. For example, “bashful”, which is indicative of
Introversion, was reverse scored (Saucier, 1994).
Procedure. Using a Qualtrics online survey format, accessed via
MTurk, participants were told they would be looking at a series of
facial photographs and answering questions about each photograph. Participants were then shown a photograph and responded
to the questions listed above, while the photograph was still
visible. The presentation of the photographs (one group viewed
only six young male and female models, and the second group
viewed only six old male and female models) was randomized.
Additionally, the social perception question set, and the Minimarker adjective set were randomized.
Results
All statistical tests were performed using SPSS v. 24 software and
alpha level of 0.05. Two separate, mixed multivariate analyses of
variance (MANOVAs) were performed to examine the effects of
facial expression (within-subjects variable with three levels;
smiling, scowling, and neutral), age (between-subjects variable
with two levels; old, young), and gender (within-subjects variable
4

with two levels; male, female). The ﬁrst MANOVA was done on
the social perception question set and the second MANOVA on
the Minimarker Big-Five personality question set. Univariate and
post-hoc tests were performed to examine the effects of facial
expression, age, and gender on each of the dependent variables. A
Bonferoni adjustment was used for all post-hoc analyses.
Not all participants completed all survey questions. The
Minimarker Big-Five Personality Trait question set suffered the
most attrition; 122 participants in the old photograph group and
146 participants in the young photograph group completed the
Minimarker question set (n = 268), while all 470 participants
completed the social perception question set. We concluded that
this attrition was likely due to the length of the Minimarker
question set and not the overall length of the survey because the
presentation of the survey questions, as well as photographs, were
randomized for each participant, resulting in the Minimarker
question set frequently presented before the social perception
question set.
Social perceptions. The MANOVA revealed signiﬁcant main
effects of facial expression (Pillai’s Trace = 0.85, F(10,
459) = 269.21, p < 0.001), age (Pillai’s Trace = 0.67, F(5,
464) = 191.93, p < 0.001), and gender (Pillai’s Trace = 0.13, F(5,
464) = 11.82, p < 0.001). The interaction of facial expression x age
was signiﬁcant (Pillai’s Trace = 0.15, F(10, 459) = 8.35, p < 0.001),
as well as the interaction of facial expression x gender (Pillai’s
Trace = 0.22, F(10, 459) = 13.04, p < 0.001) and the interaction of
age x gender (Pillai’s Trace = 0.08, F(5, 464) = 7.60, p < 0.001).
The 3-way interaction of facial expression x age x gender was also
signiﬁcant (Pillai’s Trace = 0.31, F(10, 459) = 20.83, p < 0.001).
Facial expressions and social perceptions. Univariate testing of the
individual social perception questions revealed a signiﬁcant main
effect of facial expression for “Attractiveness”, F(2, 936) = 844.84,
p < 0.001, η2 = 0.64, “Baby-faced/Mature-faced”, F(2, 936) = 172.53,
p < 0.001, η2 = 0.27, “Honesty”, F(2, 936) = 554.65, p < 0.001,
η2 = 0.54, “Pleasing to look at”, F(2, 936) = 1589.32, p < 0.001,
η2 = 0.77, and “Threat”, F(2, 936) = 1238.32, p < 0.001, η2 = 0.73. As
Table 2 and Fig. 2 shows, participants rated the smiling facial
expression as more pleasing to look at, more attractive, more honest,
less facially mature, and less threatening, than the neutral and
scowling facial expressions (p < 0.001). The neutral facial expression
was always rated in between smiling and scowling; speciﬁcally,
participants rated the neutral expression as less pleasing, less
attractive, and less honest than the smiling facial expression (p <
0.001) and more mature and threatening than the smiling facial
expression (p < 0.001). The neutral facial expression was rated as
more pleasing, more attractive, and more honest than the scowling
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Table 2 Facial expressions and social perceptions, age and gender combined (M, SE, and mean difference).

Attractive
Baby/mature
Honesty
Pleasing
Threateninga
Total MDb

Smiling expression
M (SE)

Mean difference
(smiling – neutral)

Neutral expression
M (SE)

Mean difference
(neutral – scowling)

Scowling
expression M (SE)

Mean difference
(scowling – smiling)

4.99
3.36
6.38
5.60
6.15

0.71
–0.23
0.80
1.6
1.37
4.71

4.28
3.59
5.58
4.00
4.78

1.40
–0.48
0.96
1.85
1.96
6.65

2.88
4.07
4.62
2.15
2.82

–2.11
0.71
–1.76
–3.45
–3.33
11.36

(0.05)
(0.04)
(0.04)
(0.05)
(0.04)

(0.05)
(0.04)
(0.04)
(0.05)
(0.05)

(0.06)
(0.04)
(0.05)
(0.05)
(0.06)

All mean differences p < 0.001.
aScoring is reversed for Threat: 1 (Threat), 7 (Non-threat). All other variables scored as 1 (lowest), 7 (highest).
bTotal mean difference summed without consideration of sign.

Fig. 2 Social perceptions. Means of the ﬁve social perceptions (Attractive,
Baby/mature, Honesty, Pleasing to look at, and Threatening) for the
smiling, neutral, and scowling facial expressions, age, and gender combined.

facial expression and less mature and less threatening than the
scowling expression (p < 0.001).
As the next two sections demonstrate, facial expression
differences did not completely subdue the inference inﬂuence of
age or gender. In order to ascertain how facial expression
inﬂuences age and gender, the following sections present the
results for the univariate age and gender main effects and the
interaction effects.
Age and social perceptions. Univariate testing revealed a signiﬁcant main effect of age for “Attractiveness”, F(1, 468) = 91.24,
p < .001, η2 = 0.16, “Baby-faced/mature-faced”, F(1, 468) =
827.01, p < 0.001, η2 = 0.64, “Honesty”, F(1, 468) = 32.03, p <
0.001, η2 = 0.06, and “Pleasing to look at”, F(1, 468) = 23.98,
p < .001, η2 = 0.05. “Threat” was not signiﬁcant. As Table 3
shows, participants rated the young models as more attractive,
less mature, more pleasing to look at, and less honest than the old
models (p < 0.001).
The interaction of facial expression x age was signiﬁcant for
“Attractiveness”, F(2, 936) = 18.45, p < 001, η2 = 0.038, “Babyfaced/mature-faced”, F(2, 936) = 16.77, p < 0.001, η2 = 0.035,
“Honesty”, F(2, 936) = 10.26, p < 0.001, η2 = 0.021, more “Pleasing to look at” F(2, 936) = 8.22, p < 0.001, η2 = 0.017, and
“Threat”, F(2, 936) = 5.09, p = 0.025, η2 = 0.011. As Table 3
shows, pairwise comparisons for facial expression by age revealed
that smiling young models were judged as more attractive, less
mature, and more pleasing to look at than smiling old models (p
< 0.05). Neutral young models were judged as more attractive, less
mature, less honest, more pleasing to look at, and more
threatening than neutral old models (p < 0.05). Scowling young
models were judged as more attractive, less mature, and less
honest than scowling old models (p < 0.05).
Gender and social perceptions. Univariate testing revealed a signiﬁcant main effect of gender for “Baby-faced/Mature-faced”,

F(1, 468) = 25.19, p < 0.001, η2 = 0.05, “Honesty”, F(1, 468) = 10.24,
p < 0.01, η2 = 0.021, and “Threat”, F(1, 468) = 32.06, p < 0.001,
η2 = 0.06. As Table 4 shows, males were judged as less facially
mature, less honest, and more threatening than females (p < 0.05).
The interaction effect of facial expression x gender (male,
female) was signiﬁcant for “Attractiveness”, F(2, 936) = 13.58,
“Baby-faced/mature-faced”,
F(2,
p < 0.001,
η2 = 0.028,
936) = 23.07, p < .001, η2 = 0.047, “Honesty”, F(2, 936) = 7.19,
p < 0.01, η2 = 0.015, “Pleasing to look at” F(2, 936) = 16.23, p <
0.001, η2 = 0.034, and “Threat”, F(2, 936) = 24.93, p = 0.001,
η2 = 0.051. As Table 4 shows, pairwise comparisons for facial
expression by gender revealed that smiling male models were
judged as more attractive and less mature than smiling female
models (p < 0.05). Neutral male models were judged as less
mature than neutral female models (p < 0.05), and scowling male
models were judged as less pleasing to look at and more
threatening than scowling female models (p < 0.05). See Figs. 3–7
for graphic representations of the interaction between the facial
expressions, age, and gender for the social perception questions.
Big-Five personality traits. The MANOVA revealed signiﬁcant
main effects of facial expression (Pillai’s Trace = 0.76, F(10,
257) = 82.94, p < 0.001), age (Pillai’s Trace = .17, F(5,
262) = 10.42, p < 0.001), and gender (Pillai’s Trace = 0.20, F(5,
262) = 11.57, p < 0.001). The interaction of facial expression x age
was signiﬁcant (Pillai’s Trace = 0.26, F(10, 257) = 8.91, p < 0.001),
as was the interaction of facial expression x gender (Pillai’s
Trace = 0.11, F(10, 257) = 3.16, p < 0.01) and age x gender (Pillai’s Trace = 0.12, F(5, 262) = 7.03, p < 0.001). The 3-way interaction of facial expression x age x gender was also signiﬁcant
(Pillai’s Trace = 0.27, F(10, 257) = 9.35, p < 0.001).
Facial expression and Big-Five personality traits. Univariate
testing of the individual Big-Five personality traits revealed a
signiﬁcant main effect of facial expression for Agreeableness,
F(2, 532) = 563.08, p < 0.001, η2 = 0.68, Conscientiousness,
F(2, 532) = 187.91, p < 0.001, η2 = 0.41, Emotional Stability,
F(2, 532) = 482.49, p < 0.001, η2 = 0.65, Extraversion,
F(2, 532) = 319.43, p < 0.001, η2 = 0.55, and Openness,
F(2, 532) = 243.62, p < 0.001, η2 = 0.48. As Table 5 and Fig. 8
show, the smiling models were perceived as more Agreeable, Conscientious, Emotionally Stable, Extraverted, and Open than the
scowling and neutral models (p < 0.001). The neutral models were
perceived as more Agreeable, Conscientious, Emotionally Stable and
Open than the scowling models (p < 0.001). The neutral models
were also less Extraverted than the scowling models (p < 0.001).
Similar to the main effect sizes for facial expression and the
social perception questions, the main effect sizes for facial
expression and the Big-Five personality trait questions were
substantially large; nonetheless the MANOVA main effects for
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Table 3 Facial expression x age, social perception questions (M, SE, mean difference).
Smile

Attractiveness
Baby/mature
Honesty
Pleasing
Threatd

Neutral

Scowl

Young
M (SE)

Old
M (SE)

MDa

Young
M (SE)

Old
M (SE)

MDb

Young
M (SE)

Old
M (SE)

MDc

5.46
2.48
6.31
5.75
6.09

4.52
4.23
6.45
5.46
6.20

0.94*
–1.75*
–0.14
0.29*
–0.11

4.75
2.64
5.44
4.30
4.89

3.82
4.55
5.73
3.70
4.66

0.93*
–1.91*
–0.29*
0.60*
0.23*

3.05
3.34
4.30
2.20
2.73

2.70
4.78
4.93
2.09
2.91

0.35*
–1.44*
–0.63*
0.11
–0.18

(0.06)
(0.05)
(0.06)
(0.06)
(0.06)

(0.07)
(0.06)
(0.06)
(0.07)
(0.07)

(0.06)
(0.05)
(0.05)
(0.07)
(0.07)

(0.07)
(0.05)
(0.06)
(0.08)
(0.08)

(0.07)
(0.05)
(0.07)
(0.06)
(0.08)

(0.09)
(0.06)
(0.08)
(0.08)
(0.09)

*p < 0.05.
aMean difference between smiling young and old.
bMean difference between neutral young and old.
cMean difference between scowling young and old.
dScoring is reversed for Threat: 1 (Threat), 7 (Non-threat). All other variables scored as 1 (lowest), 7 (highest).

Table 4 Facial expression x gender, social perception questions (M, SE, mean difference).
Smiling

Attractiveness
Baby/mature
Honesty
Pleasing
Threatd

Neutral

Male
M (SE)

Female
M (SE)

MDa

5.11
3.22
6.35
5.64
6.05

4.87
3.50
6.42
5.57
6.24

0.24*
–0.28*
–0.07
0.07
–0.19

(0.05)
(0.05)
(0.05)
(0.05)
(0.05)

(0.06)
(0.05)
(0.05)
(0.05)
(0.05)

Male
M (SE)
4.19
3.48
5.58
4.03
4.83

(0.05)
(0.04)
(0.05)
(0.06)
(0.06)

Scowling
Female
M (SE)

MDb

Male
M (SE)

Female
M (SE)

MDc

4.38
3.71
5.59
3.98
4.72

–0.19
–0.23*
–0.01
0.05
0.11

2.86
4.10
4.52
2.03
2.56

2.89
4.03
4.72
2.27
3.07

–0.03
0.07
–0.20
–0.24*
–0.51*

(0.06)
(0.04)
(0.05)
(0.06)
(0.06)

(0.07)
(0.05)
(0.06)
(0.05)
(0.07)

(0.06)
(0.04)
(0.06)
(0.06)
(0.07)

*p < 0.05.
aMean difference between smiling male and female.
bMean difference between neutral male and female.
cMean difference between scowling male and female.
dScoring is reversed for Threat: 1 (Threat), 7 (Non-threat). All other variables scored as 1 (lowest), 7 (highest).

Fig. 3 Facial expression and ratings of Attractiveness. This graph presents
the interaction of facial expression, age, and gender on mean ratings of
Attractiveness.

Fig. 4 Facial expression and Baby-faced/mature-faced. This graph
presents interaction of facial expression, age, and gender on mean ratings
of Baby-faced/mature-faced.

age and gender were signiﬁcant. The following sections present
the results for the univariate main effects of age and gender, and
the interaction effects of facial expression, age, and gender for the
perceptions of the Big-Five personality traits.
6

Fig. 5 Facial expression and Honesty. This graph presents interaction of
facial expression, age, and gender on mean ratings of Honesty.

Fig. 6 Facial expression and Pleasing to Look At. This graph presents
interaction of facial expression, age, and gender on mean ratings of Pleasing
to Look At.

Age and Big-Five personality traits. Univariate results revealed a
signiﬁcant main effect of age for Conscientiousness only, F(1,
266) = 9.37, p < 0.001, η2 = 0.03, participants rated the young
models as less Conscientious than the old models. Results
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Discussion
Results from this study support hypotheses 1a, 1b, and 2, and also
indicate the practical usefulness of the Halo and Horns concepts.
This study used facial photographs of four models who varied in
facial expression, age and gender. When the models in the photographs were smiling, the Halo Effect occurred regardless of the
particular model, age of the model or gender of the model. Participants generally rated the smiling faces as pleasing to look at,
non-threatening, honest, Agreeable, Conscientious, Emotionally
Stable, Extraverted, and Open. The scowling face results supported the Horns Effect; scowling faces were more likely to be
perceived as not pleasing to look at, threatening, less honest, less
Conscientious, less Agreeable, Emotionally Unstable, less Extraverted, and less Open, again regardless of the particular model, or
the age or gender of the model. Additionally, all smiling faces
were rated as more attractive and baby-faced when compared to
all scowling faces, which were rated as more unattractive and
mature-faced. These results are not surprising, given the research
on physical attractiveness and baby/mature-facedness (Andreoni
and Petrie, 2008; Zebrowitz and Franklin, 2014). The results of
this study complement previous research by demonstrating an
association between facial expressions and the perceptions of
attractiveness and baby-facedness.
Facial expressions had a much greater impact on the facial
inference stereotyping process, as measured by effect sizes, than
either age or gender. The facial expression effect sizes were substantial, many of them a half standard deviation or greater. The
facial expression main effect sizes for the social perception and
personality trait questions were larger than the main effect sizes
for either age or gender, with the exception of the baby/maturefaced question, where age had a large effect size. The same conclusion is reached by examining the mean differences between the
two levels of each independent variable: smiling minus scowling
for facial expression, ignoring neutral; young minus old for age;
and male minus female for gender. Again, the facial expression
mean differences are larger than either the age or gender mean
differences, with the exception of the baby/mature-faced question
for age.
As noted in the results, as well as in Tables 3, 4, 6 and 7, a
comparison of the means provides further explanation of the
facial expression inferences versus the age and gender inferences.
The tables present the inference means from all ten dependent
variables for the smiling, neutral and scowling expressions, as well
as for age and gender. In nine of out of ten variables, the neutral
means fall between the smiling and scowling means. Conceivably,
the neutral expression means reﬂect ‘pure’ age and gender perceptions, made without the distracting inﬂuence of an obvious
emotionally laden facial expression. In all dependent variables,
regardless of the speciﬁc age and gender conﬁguration, smiling
made inferences more positive, compared to neutral, and scowling, with the exception of extraversion, made inferences more

revealed a signiﬁcant interaction of facial expression x age with
regard to Agreeableness, F(2, 532) = 5.03, p < 0.01, η2 = 0.019,
Conscientiousness, F(2, 532) = 9.37, p < 0.001, η2 = 0.034, Emotional Stability, F(2, 532) = 4.72, p = 0.009, η2 = 0.017, and
Extraversion F(2, 532) = 10.56, p < 0.001, η2 = 0.038, Openness
was not signiﬁcant.
As Table 6 shows, pairwise comparisons for facial expression
by age revealed that smiling young models were judged as less
Agreeable, less Conscientious, and less Emotionally Stable than
smiling old models (p < 0.05). Neutral young models were judged
as more Agreeable, less Conscientious, and less Extraverted than
neutral old models (p < 0.05). Scowling young models were
judged as less Conscientious and more Emotionally Stable than
scowling old models (p < 0.05).
Gender and Big-Five personality traits. Univariate results revealed
a signiﬁcant main effect of gender for Agreeableness, F(1,
266) = 6.50, p = 0.01, η2 = 0.02 and Extraversion, F(1,
266) = 51.50, p < 0.001, η2 = 0.16. Conscientiousness, Emotional
Stability, and Openness were not signiﬁcant. Males were perceived as less Agreeable (p < 0.02), and more Extraverted (p <
0.001) than females.
Results revealed a signiﬁcant interaction of facial expression x
gender for Agreeableness F(2, 532) = 9.30 p < 0.001, η2 = 0.03,
and Emotional Stability, F(2, 532) = 5.88, p = 0.001, η2 = 0.03.
Conscientiousness, Extraversion, and Openness were not signiﬁcant. As Table 7 shows, pairwise comparisons for facial
expression and gender revealed that Scowling male models were
judged as less Agreeable than scowling female models (p < 0.02).
See Figs. 9–13 for graphic representations of the interaction
between the facial expressions, age, and gender for the Big-Five
personality traits.

Fig. 7 Facial expression and Non-threat. This graph presents interaction of
facial expression, age, and gender on mean ratings of Non-threat. Note that
the ratings of Threat presented previously have been reverse scored here
for better visual comparison.

Table 5 Facial expressions and the Big-Five personality traits (M, SE, Mean difference).

Agreeableness
Conscientiousness
Emotional Stabilitya
Extraverted
Openness
Total MDb

Smiling
M (SE)

Mean difference
(smiling – neutral)

Neutral
M (SE)

Mean difference
(neutral – scowling)

Scowling
M (SE)

Mean difference
(scowling – smiling)

6.31
5.69
3.05
5.90
5.26

1.76
0.45
–1.26
1.57
0.61
5.65

4.54
5.24
4.32
4.33
4.65

1.43
0.83
–1.36
–0.45
0.73
4.80

3.12
4.41
5.67
4.78
3.92

–3.19
–1.29
2.62
–1.12
–1.34
9.56

(0.06)
(0.06)
(0.06)
(0.05)
(0.06)

(0.07)
(0.06)
(0.06)
(0.05)
(0.06)

(0.07)
(0.06)
(0.06)
(0.05)
(0.06)

All mean differences p < 0.001.
aScaling for Emotional Stability: 1 (highest), 8 (lowest). Scaling for the other four traits: 1 (lowest), 8 (highest).
bTotal mean difference summed without consideration of sign.
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negative, compared to neutral. The smiling results are supportive
of ﬁndings by Hack (2014), which showed that participants rated
smiling female faces more warmly than neutral female faces.
These results are supportive of those reported by Senft et al.
(2016) study mentioned previously, which showed that smiling
negated age and gender as inference inducers.
Figure 2 through 13 graphically conﬁrm the results of the
hypothesis tests. Figure 2 displays the results for all of the ﬁve
social perception variables, for smiling, neutral, and scowling,
respectively. The most obvious differences are the heights of the
bars, with the bars in the smiling condition the highest (most
positive), and the bars in scowling the lowest (least positive), with
the bar heights in the neutral condition in between. In Figures 3
through 7 (graphically examining each of the social perception
variables) there are two obvious age differences. In all three facial
expression conditions the old faces are perceived as more mature-

Fig. 8 Big-ﬁve personality traits. Means of the Big-ﬁve personality traits
(Agreeableness, Conscientiousness, Emotional Stability, Extraversion, and
Openness) for the smiling, neutral, and scowling facial expressions, age,
and gender combined.

faced, and in the smiling and neutral conditions the old faces are
perceived as less attractive than the young faces. Scowling
reduced the age attractiveness difference and the gender differences are small, as indicated by the small effect sizes compared to
facial expression effect sizes.
Figure 8 displays the results for all of the Big-Five factors, for
smiling, neutral and scowling, respectively. A comparison of the
three facial expression conditions shows the most positive results
for all ﬁve factors in the smiling condition, the least positive
results in scowling, with the in the neutral condition falling in
between. In Figs. 9 through 13, which examine each of the BigFive traits separately, the age and gender differences are small, a
reﬂection of the small effect sizes.
Although the effect sizes in our data show that facial expressions are powerful inducers of the Halo and Horns effects, age
and gender differences continue to inﬂuence the inference process
even when unambiguous facial expressions of either positive or
negative valence are present. We found that models with younger
faces were perceived as more attractive, pleasing to look at, babyfaced, and less honest than older faced individuals. These results
are supportive of previous ﬁndings on the effects of age on facial
inferences (Chan et al., 2012). Additionally, females were perceived as less threatening, more mature and honest than males,
results that are supportive of previous research on gender stereotypes (Lockenhoff et al., 2014). These results are not surprising
given the results of the research cited in the introduction section
on stereotype formation and maintenance. Stereotypes are cognitive shortcuts that are very useful in social interaction. Results
from the Martin et al. study (2014) indicates that stereotypes aid
in the passage of social information from one person to another.

Table 6 Facial expression x age, Big-Five personality traits (M, SE, Mean difference).
Smile

Agreeableness
Conscientiousness
Emotionally Stabled
Extraverted
Openness

Neutral

Scowl

Young
M (SE)

Old
M (SE)

MDa

Young
M (SE)

Old
M (SE)

MDb

Young
M (SE)

Old
M (SE)

MDc

6.15
5.60
3.20
5.87
5.27

6.46
5.80
2.91
5.94
5.25

–0.31*
–0.20*
0.29*
–0.07
0.02

4.69
5.06
4.23
4.13
4.74

4.40
5.42
4.40
4.53
4.56

0.29*
–0.36*
–0.17
–0.40*
0.18

3.15
4.02
5.80
4.87
3.89

3.09
4.80
5.54
4.69
3.96

0.06
–0.78*
0.26*
0.18
–0.07

(0.08)
(0.07)
(0.08)
(0.07)
(0.08)

(0.09)
(0.08)
(0.09)
(0.07)
(0.08)

(0.10)
(0.08)
(0.09)
(0.07)
(0.07)

(0.12)
(0.09)
(0.09)
(0.07)
(0.08)

(0.09)
(0.08)
(0.08)
(0.06)
(0.08)

(0.10)
(0.09)
(0.09)
(0.07)
(0.09)

*p < 0.05.
a Mean difference between smiling young and old.
b Mean difference between neutral young and old.
c Mean difference between scowling young and old.
d Scaling for Emotional Stability: 1 (highest), 8 (lowest). Scaling for the other four traits: 1 (lowest), 8 (highest).

Table 7 Facial expression and gender, Big-Five personality traits (M, SE, mean difference).
Smile

Agreeableness
Conscientiousness
Emotionally Stabled
Extraverted
Openness

Neutral

Scowl

Male
M (SE)

Female
M (SE)

MDa

Male
M (SE)

Female
M (SE)

MDb

Male
M (SE)

Female
M (SE)

MDc

6.26
5.70
3.01
6.00
5.23

6.35
5.70
3.09
5.81
5.29

–0.09
0.0
–0.08
0.19
–0.06

4.59
5.25
4.28
4.45
4.61

4.50
5.23
4.35
4.22
4.68

0.09
0.02
–0.07
0.23
–0.07

2.95
4.35
5.76
4.92
3.89

3.28
4.46
5.58
4.64
3.96

–0.33*
–0.11
0.18
0.28
–0.07

(0.07)
(0.06)
(0.07)
(0.06)
(0.06)

(0.06)
(0.06)
(0.07)
(0.05)
(0.06)

(0.08)
(0.07)
(0.07)
(0.06)
(0.06)

(0.08)
(0.07)
(0.07)
(0.06)
(0.07)

(0.07)
(0.07)
(0.06)
(0.05)
(0.07)

*p < 0.02.
aMean difference between smiling male and female.
bMean difference between neutral male and female.
cMean difference between scowling male and female.
dScaling for Emotional Stability: 1 (highest), 8 (lowest). Scaling for the other four traits: 1 (lowest), 8 (highest).
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From childhood on, people discuss the actions and attributes of
others, and stereotypes are widely used in these discussions
(Allport, 1954). Essentially stereotypes are used in person perception all the time, but they can be altered in signiﬁcant ways, as
the results of this study show.

Fig. 9 Facial expression and Agreeableness. This graph presents
interaction of facial expression, age, and gender on mean ratings of
Agreeableness.

Fig. 10 Facial expression and Conscientiousness. This graph presents
interaction of facial expression, age, and gender on mean ratings of
Conscientiousness.

Fig. 11 Facial expression and Emotional Stability. This graph presents
interaction of facial expression, age, and gender on mean ratings of
Emotional Stability.

Fig. 12 Facial expression and Extraversion. This graph presents interaction
of facial expression, age, and gender on mean ratings of Extraversion.

Fig. 13 Facial expression and Openness. This graph presents interaction of
facial expression, age, and gender on mean ratings of Openness.

Limitations and future directions. It is possible that the availability bias and demand characteristics are partially responsible
for the results of this study. The availability bias states that
individuals make decisions based on information that is easily
available to them. In this study, the information most easily
available to respondents would be the obviously different facial
expressions presented on the same faces, which presumably
indicate the inference expectations of the researchers. A reasonable conclusion would be that respondents gave positive inferences to the smiling faces and negative inferences to the scowling
faces because seeing different expressions of the same faces gave
clues as to the researchers’ expectations. This would be reasonable
if the respondents had no or limited experience with smiling and
scowling faces in their lives. However, given that all the respondents were 18 or older, a more reasonable conclusion regarding
the results is that the respondents have seen many smiling and
scowling faces in their lifetimes, that they have made inferences
from the many faces they have seen, and that the inferences they
made to the smiling and scowling photographs of real people in
the study were drawn from their memories of inferences they had
made to the smiling and scowling facial expressions of real people
they had seen in the past.
A similar argument can be made regarding the age and gender
stereotypes that were seen in all three expression conditions. The
participants have been using age and gender stereotypes since
early childhood to make attribute inferences, and they remembered those inferences as they viewed the appropriate age and
gender conﬁgurations in the presented facial photographs. In
other words, human faces, however seen, are lifelong sources of
information about others, that we automatically use to make
perceptions about those others, and many, but not all, of those
perceptions are stereotypes. Indeed, calling these inferences
stereotypes does not imply that they are always inaccurate.
Research on the “kernel of truth” hypothesis indicates that
inferences can be accurate when assessing the personality of
others from their faces (Berry, 1990). Nonetheless, our results
indicate that age, gender, attractiveness and babyfaced-ness
stereotypes, regardless of their accuracy or inaccuracy, can be
shifted by facial expressions. Creating a positive social interaction
opportunity that could overcome a negative inference has positive
value, regardless of the accuracy or inaccuracy of the inference.
As with most within-subjects designs, possible demand
characteristics may be lessened by the use of randomization,
and when possible, counterbalancing. As indicated in the Method
section, we randomized the sequence of both photographs and
questions and, in addition, we presented one of the independent
variables as a between-subjects variable (age of the model).
However, it is possible these controls did not entirely eliminate
demand characteristics. Future replications of this work should
attempt to verify the absence of these characteristics using a
completely between-subjects design.
In this study, both the stimuli and the participants are hardly
representative of global diversity. Speciﬁcally, two limitations of
this research is the exclusive use of White-European (in this case,
German) faces as stimuli and the lack of participant diversity (age
and ethnicity) in the MTurk sample. A related limitation has to
do with the limited number of facial models used in the study. It
is possible that the results are due to the idiosyncrasies of the
faces selected as models. This could be overcome by using a larger

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2020)7:14 | https://doi.org/10.1057/s41599-020-0504-6

9

ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-020-0504-6

number of diversely different faces, posing the same facial
expressions. In addition to the use of a more diverse set of facial
stimuli, the use of dynamic versus static stimuli may provide
further insight into gender and age stereotypes for the expressions
of smiling, neutral, and scowling (Biele and Grabowska, 2006).
As noted in the Results section, the loss of participant
responses to the Big-Five adjectives requires further examination.
It is possible that a qualitative difference between the social
perception questions and the Big-Five adjectives resulted in this
loss of responses, rather than the tedious nature of the use of 40
adjectives to assess faces over and over again. The social
perception questions were singular and simple, requiring a quick
perceptual judgment that respondents had likely made many
times in the past based on their own experiences and perceptions
of attractiveness, baby/mature-faced appearance, pleasing to look
at, honesty, and threat. In contrast, the 40 adjective Minimarker
Big-Five scale may have required a deeper level of inference;
participants had to think about aspects of a stranger’s face that
they normally would not consider, such as how bold or bashful an
individual is. However, it is worth noting that the results from the
social perception questions and the Big-Five questions were
similar; respondents made positive inferences to smiling faces and
negative inferences to scowling faces with both sets of questions,
indicating that the qualitative difference between the question sets
likely had little inﬂuence on the results.
While we do not perceive the following as a limitation of our
study, future analysis of this data will include a comparison of the
accurate and inaccurate emotion perception with regard to
Ekman’s list of emotions (Ekman and Friesen, 1976). One
question that arose after analysis of this data was: would
participants make different social and personality inferences if
they inaccurately identiﬁed the emotion of the model? If
participants do make different social characteristic and personality trait inferences based on different emotional labels from the
same facial expressions, perhaps the emotional label is serving as
an appraisal to further inferences. That was the conclusion made
by Schacter and Singer (1962) in their seminal study of emotion
attribution, a conclusion that has been expanded into emotion
appraisal theory (Scherer and Grandjean, 2008; Keltner et al.,
2019). This theory postulates that perceivers of facial expressions
go through an initial quick appraisal process, leading to a general
perception of pleasantness or unpleasantness. This is followed by
a secondary appraisal process based on a search for possible
causes of the observed facial expression, and the attributional
conclusion leads to a speciﬁc emotional designation (label). The
label then serves as a guide to a wider range of internal inferences
about the observed person. Appraisal theory points to an
important future direction in facial inferencing research. Data
analysis from inferencing studies needs to clearly distinguish the
external stimulus, the facial expression, from the internal
emotional label, rather than assuming, for example, that scowling
is automatically paired with anger.
Conclusion
In this study, the participants exposed to the young female and
male models saw the same three facial expressions as did the
participants exposed to the old female and male models. It is
reasonable to assume that the participants knew that it was the
same model who was either smiling, scowling, or neutrally
expressive, yet the inferences attributed to each model’s different
expressions varied greatly. This is indicative of the power of facial
expressions. While this seems like an obvious point, it has
practical personal implications, especially for those stigmatized
on the basis of physical appearance. The Horns Effects in particular, and negative age and gender stereotyping more generally,
10

may be somewhat countered by genuine smiling (LaFrance,
2011). The negative inferences comprising the Horns Effect
reﬂect prejudice, and potential discrimination. Perhaps smiling is
a relatively effortless and inexpensive anti-discrimination tool
that may somewhat counteract ageism and sexism. This does not
happen because smiling makes negative age and gender stereotypes disappear completely; rather, smiling can create a window
of opportunity for positive social interaction between the negatively stereotyped person and the person doing the stereotyping.
Smiling may create at least a temporary bridge between two
people who otherwise would not engage in interaction.
Permission to use facial stimuli. The facial photographs used in
this study were used by permission from FACES database created
by the Max Planck Institute (Ebner et al., 2010).
Data availability
The datasets generated and/or analyzed during the current study
are not publicly available due to ongoing use in current research
but are available from the corresponding author upon request.
Received: 2 December 2019; Accepted: 19 May 2020;
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